Evaluation of acrosomal status of bovine spermatozoa using concanavalin a lectin.
We report here that fluorescein isothiocyanate-conjugated concanavalin A (FITC-ConA) specifically labels the acrosomal region of acrosome-reacted bovine spermatozoa. This labeling is found to be useful in evaluating the acrosome status of bovine spermatozoa. When fresh bovine spermatozoa that had been fixed with 4% formaldehyde, smeared on glass slides and then air-dried were stained by FITC-ConA, weak fluorescence was observed on the acrosomal region, although almost all the spermatozoa appeared to be acrosome-intact. However, when fresh sperm suspensions were incubated with FITC-ConA and then mounted on glass slides, no fluorescence was observed on the acrosomal region. Therefore, in the ensuing experiments, both the fixation and the FITC-ConA staining of spermatozoa were done in suspension. When ethanol-treated spermatozoa, whose outer membrane may be permeabilized, were stained with FITC-ConA, the fluorescence was extensively observed on the inner acrosomal region. This fluorescence was inhibited in the presence of 0.2 M D-mannose, a competitive sugar, suggesting that FITC-ConA binds specifically to glycocomponents on the inner acrosomal membrane. We next tried to stain fresh or frozen-thawed spermatozoa from 3 different bulls that had been treated with the calcium ionophore A23187, which is known to induce acrosome reaction of bovine spermatozoa, with FITC-ConA. A significant correlation between the percentage of ConA-labeled spermatozoa and that of rose bengal stained negative ones at various time points during A23187 incubation was achieved. Furthermore, suitability of dual staining to distinguish between physiological acrosome reaction (acrosome-lost and live) and degenerative acrosomal loss (acrosome-lost and dead) using FITC-ConA and Hoechst bis-benzimide 33258 (H258) supravital stain was also confirmed. From these results, it was concluded that the FITC-ConA labeling procedure is a feasible and reliable method for the assessment of physiological acrosome reaction of bovine spermatozoa.